Activation of the alternative pathway of complement by calcium-loaded erythrocytes resulting from loss of membrane phospholipid asymmetry.
The aminophospholipids phosphatidylserine (PS) and phosphatidylethanolamine (PE) are exposed on the outer membrane leaflet of deoxygenated and irreversibly sickled erythrocytes and senescent normal cells. PS exposure on erythrocytes results in the expression of procoagulant activity for the conversion of prothrombin to thrombin. Because liposomes or vesicles composed of aminophospholipids can activate the alternative pathway of complement, the possibility that increased exposure of PS and PE on intact erythrocytes would also make them capable of activating the alternative pathway was examined. Loss of normal membrane phospholipid asymmetry was induced by incubation of erythrocytes with calcium (Ca2+) and the calcium ionophore A23187. PS exposure on 60% of erythrocytes was confirmed by binding of fluorescein isothiocyanate-conjugated annexin V. Expression of procoagulant activity, measured with the Russell's viper venom clotting assay, was significantly increased on the Ca2+/A23187-treated erythrocytes. In addition, the erythrocytes became capable of activating the alternative pathway of complement, as judged by an increase in cell-bound C3b after incubation with serum and a decrease in alternative pathway hemolytic activity of the serum. The effect could be reversed by incubation of the Ca2+/A23187-treated erythrocytes under conditions that induced recovery of normal membrane phospholipid asymmetry. In contrast, tetrathionate-treated erythrocytes showed no increase in binding of annexin V and no procoagulant activity and failed to activate the alternative pathway of complement. These findings demonstrate that loss of phospholipid asymmetry in erythrocytes not only results in expression of procoagulant activity but also renders the cells capable of activating the alternative pathway of complement.